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(57) Abstract 

A heat exchanger member (12) having an internal passage in which a baffle assembly (14) is received to define at least two separate 
flow regions within the passage. The baffle assembly (14) includes a pair of baffles (18, 26), a first (18) of which having a first peripheral 
portion (22) contacting the wall (16) of the heat exchanger member (12) so as to form a fluid-tight seal therebetween. The first baffle (18) 
further has a second peripheral portion (24) spaced apart from the wall (16) of the heat exchanger member (12) so as to form a peripheral 
gap (32) therebetween. The second (26) of the two baffles also has a peripheral portion (30) contacting the wall (12) of the heat exchanger 
member (12) so as to form a fluid-tight seal therebetween. A second peripheral portion (30) of the second baffle (26) contacts the second 
peripheral portion (24) of the first baffle (18) so that the baffles (18, 26) are joined together as an assembly. In a preferred embodiment, 
the peripheral gap (32) between the first and second baffle (18, 26) is vented to atmosphere through an opening (34). As a result, the flux 
can be introduced and removed from the heat exchanger member (12) through the opening (34) for brazing the baffles (18, 26) in place. 
Leakage through the opening (34) can serve to indicate failure of the baffles (18, 26) anytime after their installation. 
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BAFFLE FOR HEAT EXCHANGER AND INSTALLATION METHOD THEREOF 

The present invention generally relates to heat exchanger construction and 
assembly methods. More particularly, this invention relates to a baffle assembly 
and method for creating at least two isolated fluid circuits within a heat exchanger. 

Baffles are used in a variety of applications to block and direct the flow of fluids and 
gases through tubular members, such as a manifold of a heat exchanger. Heat 
exchangers typically include tubes interconnected between a pair of manifolds. To 
optimize heat transfer efficiency, the flow of a heat transfer fluid (gas or liquid) 
through the tubes is often controlled by placing baffles at certain points within the 
manifolds, such that separate and parallel flow regions can be established within 
the heat exchanger by appropriately routing the fluid through its tubes. 

The prior art has suggested various baffle designs and methods for installing baffles 
within heat exchanger manifolds. One example is to use cup-shaped baffles that 
are installed within the internal passage of a manifold and then brazed in place. 
Brazing is desirable for forming a high-strength, fluid-tight seal with a baffle, 
particularly if the heat exchanger has a brazed construction. However, a difficulty 
with this approach is that braze flux may remain trapped within the manifold, which 
can corrode the interior of the heat exchanger. Another example is disclosed in 
U.S. Patent No. 5,052,478 to Nakajima et al., which teaches the insertion of 
partitioning plates through circumferential slots formed in the wall of a heat 
exchanger manifold. Though the slots facilitate removal of residual braze flux from 
the manifold, they can substantially weaken the manifold wall, reducing its capacity 
to withstand numerous temperature and pressure cycles. A baffle design and 
installation method that does not compromise the structural integrity of a heat 
exchanger manifold and avoids braze flux contamination is disclosed in 
commonly-assigned U.S. Patent No. 4,762,152 to Clausen, which uses a 
cup-shaped baffle that is installed with a tool that forces the sidewalis of the baffle 
radially outward as the tool is withdrawn. In so doing, the sidewall is forced against 
the inner surface of the manifold, thus plastically deforming the baffle and manifold 
to secure the baffle in place. 
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In addition to routing fluids through heat exchangers, baffles have been employed 
to create two or more isolated fluid circuits within a single heat exchanger unit. The 
ability to provide multiple fluid circuits with a single heat exchanger is particularly 
desirable where efficient use of space is important, as in the case of automotive 

5 applications. In such applications, it becomes more important that each baffle is 
able to form a fluidic seal capable of surviving numerous thermal and pressure 
cycles, especially if intermixing of the fluids can damage the components of the 
separate fluid circuits. However, the sealing capability of a baffle can be severely 
challenged if the fluid circuits operate at significantly different pressures within the 

0 heat exchanger. For example, the integration of an air conditioning condenser and 
oil cooler within a single heat exchanger unit is made difficult by the fact that 
automotive air conditioning fluids are compressed to significantly higher pressures 
than peak engine oil pressures. Therefore, a baffle required for this purpose must 
be capable of withstanding a much higher pressure on the condenser side 

5 throughout numerous thermal and pressure cycles, and failure of the baffle is likely 
to result in damage to the air conditioning and engine oil systems. 

Accordingly, it can be seen that if isolated fluid circuits operating at significantly 
different pressures are desired within a single heat exchanger unit, the baffles used 
to create the fluid circuits must provide reliable fluid-tight seals over many thermal 
0 and pressure cycles. In view of the prior art, an improved baffle design is required 
that does not compromise the structural integrity of the manifold or encourage 
entrapment of braze flux within the manifold. 



It is an object of this invention to provide a heat exchanger member with a baffle 
that defines separate flow regions within the member. 

It is another object of this invention that such a baffle is able to reliably separate and 
seal fluids operating at different pressures within the heat exchanger member. 

It is a further object of this invention that such a baffle can be brazed within the heat 
exchanger member, facilitates placement and removal of braze flux around the 
baffle, and can be individually leak checked. 
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According to the present invention, there is provided a heat exchanger member 
having an internal passage in which a baffle assembly is received to define at least 
two separate flow regions within the passage. The baffle assembly includes a pair 
of baffles, a first of which having a first peripheral portion contacting the wall of the 
5 heat exchanger member so as to form a fluid-tight seal therebetween. The first 
baffle further has a second peripheral portion spaced apart from the wall of the heat 
exchanger member so as to form a peripheral gap therebetween. The second of 
the two baffles also has a peripheral portion contacting the wall of the heat 
exchanger member so as to form a fluid-tight seal therebetween. A second 

10 peripheral portion of the second baffle contacts the second peripheral portion of the 
first baffle so that the baffles are joined together as an assembly. In a preferred 
embodiment, the peripheral gap between the first and second baffles is vented to 
atmosphere through an opening. As a result, the flux can be introduced and 
removed from the heat exchanger member through the opening for brazing the 

15 baffles in place. Furthermore, the opening can serve as a point of leak testing the 
baffles after installation and, if not sealed following manufacture of the heat 
exchanger, can also serve to indicate a failure of one of the baffles. Because the 
opening prevents the build up of fluid pressure within the gap, the opening also 
prevents intermixing of the two fluids within the separate flow regions. 

20 In view of the above, it can be seen that a significant advantage of this invention is 
that an improved baffle design is provided that enables two or more isolated fluid 
circuits to be defined within a single heat exchanger unit. The baffle design is 
capable of separating fluids at significantly different pressures, such as automotive 
air conditioning fluid and engine oil, over numerous pressure and temperature 

25 cycles. In addition, the baffle design facilitates brazing and testing of the heat 
exchanger unit, and prevents intermixing of the different fluids if leakage were to 
occur past one or both of the baffles. 

Other objects and advantages of this invention will be better appreciated from the 
following detailed description. 



WO 00/29801 PCT/EP99/06092 

4 

The present invention will now be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a cross-sectional view of a heat exchanger manifold with 
a baffle assembly in accordance with this invention. 

5 Shown in cross-section in Figure 1 is a portion of a heat exchanger unit 10, 
including a manifold 12 and a baffle assembly 14. According to this invention, the 
baffle assembly 14 is capable of separating two fluids within the manifold 12. A 
particular aspect of the invention is that the baffle assembly 14 can reliably isolate 
two fluids though one of the fluids is at a much higher pressure than the other. An 
10 example of such an application is a heat exchanger unit intended to have one 
cooling circuit operating as a condenser for an automotive air conditioning system, 
and a second cooling circuit operating as an oil cooler for an engine oil system. 
However, those skilled in the art will appreciate that other applications, including 
those outside the automotive industry, are possible with this invention. 

15 The baffle assembly 14 includes a pair of baffles 18 and 26 that are nested together 
as shown. The assembly 14 is positioned within the manifold 12 between a pair of 
adjacent tube openings 36, each of which carries fluid for one of the fluid circuits 
defined by the baffle assembly 14. The baffle 18 is generally intended to be placed 
on the high-pressure side of the manifold 12, while the baffle 26 is intended for 

20 lower pressure operation. The baffle 18 is generally cup-shaped with a radial wall 
20, an outer annular portion 22, and an inner annular portion 24 connecting the 
outer annular portion 22 to the radial wall 20. The outer annular portion 22 is 
brazed or otherwise joined to the wall 16 of the manifold 12 to form a fluid-tight seal. 
The radial wall 20 and inner annular portion 24 are spaced apart from the wall 16, 

25 so that an annular gap 32 is formed. The second baffle 26 is also generally 
cup-shaped and has a radial wall 28 and an annular portion 30. The annular portion 
30 is brazed or otherwise joined to the wall 16 of the manifold 12 so as to form a 
fluid-tight seal therebetween. The baffle 26 is preferably press-fit or otherwise 
attached or joined to the baffle 18 so that annular portion 30 of the baffle 28 

30 surrounds and contacts the inner annular portion 24 of the baffle 18. In this 
manner, the baffles 18 and 26 fluidically seal the annular gap 32 from the two fluid 
circuits defined within the manifold 12 by the baffle assembly 14. 
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From the configuration of the baffles 18 and 26 shown in Figure 1, it can be seen 
that fluid pressure applied to the baffle 18 tends to expand the outer annular portion 
22 into greater contact with the wall 16 of the manifold 12. As a result, the baffle 18 
is preferably positioned on the higher-pressure side of the two fluid circuits. The 
5 inner annular portion 24 also expands but to a lesser extent, providing increased 
contact pressure between the inner annular portion 24 and the annular portion 30 of 
the baffle 26, and between the annular portion 30 and the manifold wall 16. 

In accordance with a preferred embodiment of this invention, an opening 34 is 
present in the wall 16 of the manifold 12 so that the annular gap 32 is vented. As a 

10 result, any leakage past one of the baffles 18 and 26 will be evident by seepage 
from the opening 34. Accordingly, the opening 34 is able to serve as a leak test 
point after the baffle assembly 14 has been installed in the manifold 12 and any 
time after assembly of the heat exchanger unit 10 has been completed, including 
after the unit 10 is placed in service. Notably, failure of one baffle does not 

15 encourage failure of the remaining baffle because the opening 34 prevents 
pressurization of any fluid within the annular gap 32. As a result, the opening 34 
prevents the fluids separated by the baffle assembly 14 from intermixing. The 
opening 34 also provides access to the baffles 18 and 26 for purposes of 
introducing and/or removing brazing flux if the baffles 18 and 26 are brazed to the 

20 manifold wall 16. As a result, the likelihood that braze flux will remain trapped within 
the manifold 12 after the brazing operation is significantly reduced. 

Installation of the baffle assembly 14 within the manifold 12 is preferably 
accomplished by press-fitting the baffle 26 onto the baffle 18, after which the baffles 
18 and 26 are installed as a unit into the manifold 12. If the assembly 14 is to be 

25 brazed in place, the baffles 18 and 26 are both preferably formed of a suitable 
aluminum alloy clad with a braze alloy. Clearance is provided between the baffles 
18 and 26 and the wall 16 of the manifold 12 to facilitate installation of the assembly 
14. Materials, clearances and installation tooling suitable for use with this invention 
are all well known in the art, and therefore will not be discussed in further detail 

30 here. 

While the invention has been described in terms of a preferred embodiment, it is 
apparent that other forms could be adopted by one skilled in the art For example, 
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the opening 34 could be sealed following leak testing. Furthermore, the baffles 18 
and 26 could be integrally formed, instead of being separately formed and then 
assembled. Accordingly, the scope of the invention is to be limited only by the 
following claims. 
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1. A heat exchanger member having an internal passage defined by at least one 
wall, the heat exchanger member comprising: 

- a first baffle member received in the internal passage and defining 
5 - a first flow region of at least two separate flow regions within the 

internal passage, the first baffle member having a first peripheral 
portion contacting the wall of the heat exchanger member so as to 
form a fluid-tight seal therebetween, the first baffle member having in 

- a second peripheral portion spaced apart from the wall of the heat 
10 exchanger member so as to form a peripheral gap therebetween; and 

- a second baffle member received in the internal passage and 
defining a second flow region of the at least two separate flow 
regions within the internal passage, the second baffle member having 

- a first peripheral portion contacting the wall of the heat exchanger 
15 member so as to form a fluid-tight seal therebetween, the second 

baffle member having a second peripheral portion contacting the 
second peripheral portion of the first baffle member, the first and 
second baffle members fluidically sealing the peripheral gap from the 
first and second flow regions. 

20 2. A heat exchanger member as recited in claim 1, further comprising an opening 
through the wall of the heat exchanger member and in fluidic communication with 
the peripheral gap. 

3. A heat exchanger member as recited in claim 1, wherein the first peripheral 
portion of the first baffle member is annular-shaped. 

25 

4. A heat exchanger member as recited in claim 1, wherein the second peripheral 
portion of the first baffle member is annular-shaped. 

5. A heat exchanger member as recited in claim 1, wherein the first peripheral 
portion of the second baffle member is annular-shaped. 
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6. A heat exchanger member as recited in claim 1, wherein the second peripheral 
portion of the second baffle member is annular-shaped. 



7. A heat exchanger member as recited in claim 1, wherein the first and second 
peripheral portions of the second baffle member are defined by radially inward 
5 and radial outward surface regions of an annular-shaped portion of the second 
baffle member. 



8. A heat exchanger member as recited in claim 1, wherein the first peripheral 
portion of the first baffle member is brazed to the wall of the internal passage. 

10 9. A heat exchanger member as recited in claim 1 , wherein the first peripheral 

portion of the second baffle member is brazed to the wall of the internal passage. 

10. A heat exchanger member as recited in claim 1, wherein the second peripheral 
portion of the second baffle member is press-fit onto the second peripheral portion 

15 of the first baffle member. 

1 1 . A heat exchanger member as recited in claim 1 , wherein the heat exchanger 
member is a manifold of a heat exchanger. 

12. A heat exchanger having a manifold with an internal passage defined by a wall 
20 of the manifold, the heat exchanger comprising: 

- a cup-shaped first baffle within the internal passage, the first baffle 
having a radial wall, a first annular portion, and a second annular 
portion connecting the first annular portion to the radial wall, the first 
annular portion being joined to the wall of the manifold so as to form 

25 - a fluid-tight seal therebetween, the radial wall and the second 

annular portion being spaced apart from the wall of the manifold so 
as to form an annular gap therebetween; 

- a cup-shaped second baffle within the internal passage and nested 
with the first baffle so as to define two fluidically-isolated fluid circuits 

30 within the heat exchanger, the second baffle having a radial wall and 

an annular portion, the annular portion being joined to the wall of the 
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manifold so as to form a fluid-tight seal therebetween, the second 
annular portion of the first baffle being press-fit with the annular 
portion of the second baffle so as to form a fluid-tight seal 
5 therebetween, the first and second baffles fluidically sealing the 

annular gap from the two fluidically- isolated fluid circuits; and 
- an opening through the wall of the heat exchanger member and in 
fluidic communication with the annular gap. 



13. A method comprising the steps of: 
10 - providing a first baffle member having a first peripheral portion and 

a second peripheral portion; 

- providing a second baffle member having a first peripheral portion 
and a second peripheral portion; 

- installing the first and second baffle members in an internal passage 
15 of a heat exchanger member so as to define at least two separate 

flow regions within the internal passage, the first peripheral walls of 
the first and second baffle members contacting a wall of the heat 
exchanger member so as to form fluid-tight seals therebetween, the 
second peripheral portion of the first baffle member being spaced 

20 apart from the wall of the heat exchanger member so as to form a 

peripheral gap therebetween that fluidically communicates with an 
opening through the wall of the heat exchanger member, the second 
peripheral portion of the second baffle member contacting the 
second peripheral portion of the first baffle member so as to form a 

25 fluid-tight seal therebetween, the first and second baffle members 

fluidically sealing the peripheral gap from the two separate flow 
regions; and then 

- introducing fluid under pressure in the two separate flow regions 
and checking for leaks between the wall and the first and second 

30 baffle members by detecting fluid leakage through the opening in the 

wall. 
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14. A method as recited in claim 13, further comprising the step of brazing the first 
and second baffle members within the internal passage of the heat exchanger 
member. 

5 15. A method as recited in claim 14, further comprising the step of introducing a 
flux compound into the peripheral gap through the opening in the wall prior to 
brazing the first and second baffle members. 

16. A method as recited in claim 13, further comprising the step of assembling the 
first and second baffle members together prior to installing the first and second 

10 baffle members in the internal passage of the heat exchanger member. 

17. A method as recited in claim 13, further comprising the step of press-fitting the 
first and second baffle members together prior to installing the first and second 
baffle members in the internal passage of the heat exchanger member. 

15 

18. A method as recited in claim 13, wherein the first and second peripheral 
portions of the first baffle member are annular-shaped. 

19. A method as recited in claim 13, wherein the first and second peripheral 
portions of the second baffle member are defined by radially inward and radial 

20 outward surface regions of an annular-shaped portion of the second baffle 
member. 

20. A method as recited in claim 13, wherein the heat exchanger member is a 
manifold of a heat exchanger. 

25 
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